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(57) Abstract: A method for detecting a molecule characterized 
in that a chain molecule immobilized on a substrate is probed in 
a solution by means of a scanning probe microscope to visualize 
and identify the molecule. A molecule detection device for 
detecting a chain molecule immobilized on a substrate is also 
disclosed which is characterized by comprising a jig holding 
the substrate, a vessel containing the substrate and a solution, 
a probe, a sensor of the probe, a drive mechanism for moving 
the substrate or the probe in a three-dimensional direction, and 
a drive control circuit for controlling the drive mechanism. It 
has been conventionally difficult to detect a chain molecule 
immobilized on a substrate. However, according to the invention 
it is possible to detect it clearly. 
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:n50DNAfyyxi4DNA7'f^D7H fCSJg'fc $nTV>£ 
(EL ISA) TfllHSn*^ ^D^-f^ — h^, ^W^fy^K 

25 iti^^^ci^asnTVis. ^iciitfAH station 
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, T. P. Beebe, Jr., T. E. Wilson, D. F. Ogletree, J. B. Katz, R. 
Balhorn, M. B. Salmeron and f. J. Siekhaus, Science 243, 370(1 
989) 3U£R. J. Driscoll, M. G. Yonngquist and J. D. Baldeschwiele 
r, Nature 346, 294 (1990)#H!„ ) o HfFI^Jif i^fflViTlf 

fc-pfc (WX.lt* J. Wang and A. J. Bard, Anal. Chem. 73, 2207 (200 

mmm&&i£-?z>j3&izm^*>n2>h<DT'$>z> #M¥6 - 2 8 9 o 

1 7 ^^|gX«#li 2001-124687 -*t&$g#H§o ) o 
fH^T-S^fe^^lSnT^-g) (M^KT, #1^313 3 8 6 8 8 3f#I,). £<A 
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5 ^.y^Vi. 

DNAfy^, DNA-7-f^D7HfOltW#SB^ft$ 

As $ nfc«* © » « * aift-r * c t t * * . 
25 #5B3im» sis±^@^$nfc^^^ : ?*^*T^*yn-y®m^^«t 
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mtc, m<o*mm\z. ±m^mz^fo. m&mm&ttQ <o&imvftmvtft? 

20 

. mm.. 1-79- y&m* i»^7 p ^K> ^>a^m, m?>Kpn, 

25 
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*>/^»> &m* *M*^js#y^-* 

*i©Hiit 2 0 0 3^4^ 1 8 BfctHMS*lfcWfiB2 003-1148 
3 6Rtf 2 0 0 3^12^26 BfcW«3*lfc4«2 0 0 3 -4 3 3 9 6 9 11 

10 

15 t©— mS'ftA/DNAOSIHJ^t^V'H^ftS- 
0. (b) toJU &jt©^J&Kl&W"£$T®^©ie^&£« 

20 -e££. 

®5tt, (a) tt, i4^t^CMtt, d A 20 - F AM^^iOL. 

25 H7it (a) ~*mDNA&&mzmi£4kznfc*><D&m¥mf]m®L 
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DNA^IflWitiTi^imfc^^^i^St^?.. ^|7** 3 1 
3 2ttdT, 0 O-***^ 33(idT 20 tdA 20 -FAMOr* 

B8ft« (a) «H3TjS««©tfc?#*rHTfc0, (b) ttS^P**** 

, (b) ttitWiSfessa^ (tfc^oft) ^©^s^tt^o 
noit (a) \tm 5x*^zimzi*h&mf&2&frmM<Dm.TffiffiM-e 

*D, (b) ttfit^tfiS©**^ (tt^Offc) ffc^F ©*£*«*£ 

Hlltt, 3)Wt«©^*W«« (AFM) ©JK3tt9IBT?i&* 

j 

o 

H12B, ^RW©-***!©^*^** (S.TM) (DmmmWm-V$>Z> 

o 

@l4tt, *»fi©thR-r*¥»*#T*» J F*W*«©»fl s **^7n- 
Bl5tt, *»W©»«'(bfllf««#A*#S* ; ft'^"*^*W*«©»^* 
5 il6it *^0J©S«*flJS'J-r^^^©»f^ : £^t-7D-^^- ht"*5 
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© / -f X £ Bfc * V ft H © fft- ft $ n £ tt * * T 0 1? & 5 o 
•I' X * L ^ © If- ft $ n * m =¥■ £ * t ®T* $> Z> o 

15 rcm~ffimi?$>z>o 

20 02 6tt, 02 4t*t>J V^-ASB£fcb&aS«©8^P*PW0*?fc*. 

02 7tt, 0 2 l/^— A/RU y?-Aiii#^#©ii&^§¥#r0 

^ * ^lis-r § fc ae> & © 
25 ^t> *58Wfc-pviT#aitei}iwr*. 
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^lEK&^T, -*I^iLTtt, T^^rS/UsfrRlft (DNA) , U# 
mm (RNA) , 7y £ ~>s ^S. S>h->>, >?7->, ^7->;P, 

15 v>^>*mtz>\JLW<m, miftiogtx^^FSi (pna) 

25 *«bcDTfbJ;v>. *^0J{c*5ViT, -«fc«#*>n«£*IH@*J6&*rbTV> 
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5 -g-^n^. 

s t$> s ^ m m & * rc nfc&m& -c m jtfb $ n s z. t -c %> & . 
ffii^sRjtUTVi^v^ o^o, #^©#^#fa#fMffsnTv>fc^a£«*/B 

25 **S*JBV>nfcr«fcV>. 
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D7H, ^nT-f>7K (.&>A9*'y'7) , A^f H7W$©#17 

tLTtt, r*iDNA, r^RNA, r^lPNA, DNAtRNAOA 
<yiJyH, DNAtPNAO/W^UyK, RNAiPNAO/W^Uy H 
, ^5>, ?7~>> V^isJV. hm>?>*tt 

£K££ft£&©T'te&<^:/^K, H^y^H, ^Wt^»> ttf^W^H 

25 Hi*6&5tt#^>, v-j^-y hmm&m-rzmmtiLZ&mfzz.iitf'vg 
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^^^T('*fbT, M&vjmtsLmvtft?* mm&>±xizijax.T. (wv* 
««■©»«*£%>»*., i»aji«ft*«iRi±*r*©T»*b^. fix, «auc«ko 

20 SI#/HV>&nTV**;£ftfc*P&T&V>. flAtfDNAOr*«M, W&A-t 
^ij^if-->3>«, *ftth«J9A, 4K^b*U^A, ttMb7>*=#A, 
»Rth'J>>A, IMRflUtfA* »tt7> ; E-#A» U>tt^-hU^A«©« 

%> b <«««*«[ «fT?fr *>n*. ^>/^^jrmt 
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<mm> 

fc©T?*nfctt$fcfWIBttfc:<, M&©##«#?S^j££ia:*IKte«fflSn* 
15 $f£LV> 0 

<**:/n-:/«HMfc> 

20 *fSW©*fefcffiv>SjfeJEyn — ^Mftttttt, JS J Pl"<;i/T©»Jfc3&5RJte 
ftiS^o-^iHtiO^T^O, t$ih>^;Pi»i (scanning tun 
neling microscopy; STM) „ ' MTTmlJjMffit.§k (atomic force microscopy 
; AFM) 
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»sl< a fmmst* setoff* 

10 <ftTtkmmw> 

mt&^t> «nB£« mem if 

15 tH^gtbT, JBTPWAffiftflli (Atomic Force Microscopy ; A F M) , jfe 
SIh>^JHIi (Scanning Tunneling Microscopy; STM) ^<£>jtS 
l^n-^Iti (Scanning Probe Microscope ; SPM) \,zffit>2>ffiM<D — 

20 m=? W*fcJ:oT§l*jB^Sti*J»ft-oa***ai3e'r*c:tK:J;0» 8*ffi*# 
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A-A5ti4t5Ti?^H >*yjv*>> hftnmmmm) miz±mzn 

10 iT"*§. 

•is , ^2 tun^mt^mm^tz\tmm^^x, M2tj;i9it^^@t 
25 fflfc«<s?raa**iirte--£tefc*«k'5fc, 5 <dkj#£zi> h 



WO 2004/092712 



PCT/JP2004/005463 



$&*®£SBtfcaJ3!©2r8i;%>&£. 

g§©lff^^t7D-5 1 t-bT*5. £i\ ^ 1 3 © S 1 £:fcV>T, 
2*«SlRl±*jfe3e-r«. 3fcV>T, S2(3^ViT> ^W§§ 1 2 £F 2 ©&B 
1t?g£^#-Ei£ = S3fcfcv>T, ^m-fbT&^g: (n>tf3.-^-l 

fc0©M##^©m^b1»&£#s;i£a<-e#5. 
15 «3K'fb"r*flS*fc"b«fca*t, H18Rtfl9l:*V»T, a£*tteH3g-ft;sn^«l 

Butt, *58^©w-*'r*^©*^r'rs^tttas«©ft^*w'r 

7D-ft-ht$5. 0 1 4 ©S 4 fc*ViTi»ft-2 3^afi« 1 iSjfeafcf*. 
20 S 5 lC*V»TJ|ftW*l 2 3ft«»#2 0tt«fl»«*m*flJt*. S6fc*^TWftt 
£^J£ (n>tfi-^-14) #MflMl5X};K6©Xtt, Yi, ZiOtf 

ggf&L (BS^oy-fXcBii) , S 7 fcm»TtHrr**R*«K»«*l 5 
Xfct6©X«l, Yfft, Z«|©{ftBtf*&#WT3££K:«fcD, tt*fcft©5n 
25 fcSi^ttSt^^^tS (®^fR]©/-rX©1^5fe) . S 8 fcfcV^TSHR 
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s ?®.mmw<DW)ft&7K-r7u-^v~- hx~&z>. mi 50s 1 oic^v^T^^ 

2#£«1 i^jfegTS. S 1 1 K&l^T&ffigll 2^^-2©^M'|f$g^^ 
#.Jfc£. S 1 2 fc^T^ftflS'li (3 >t?o.-^- 1 4) #1* 

m*mffi?z>z:£\z&y), t£m\z&®znfrmm*m?zm.T%:mwi-rz> m 
isfav;^ xom3k) . s 1 4\z&\,*Tm&4kmm*^jL2>^mtf$&wivt£%k 

15 #^&teLTV>£^£*lJ£-r&. S 1 5 fc&^Ti&m*^ X^l/^f \Z^-f 

20 ©msio^*^f>fr m%L±<Dmmvfrmm&&fttfVTm*0&friz& 
&T%^&%it&&M?%m<D%m\z£r)ft5z\£%i$m~e&z>o 
*5£Wofr=?mmmm<Dmms&}\zjfcv. ±gss 6x\ts 1 2 k^t^s 

S^^igf^bTfcJ;^,, -LIBS 7XttS 1 3 fc:feV>Tttjftfcft«>& 

25 nfcffi«**©tiH i *B»bT'b«fc<, p>nitmm&>±<Di&T*& 
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1 6 CDS 1 6fc*ViT«-»r*#a!fc:«6r>T»fc«JR^©Mft?&, tt*©*0 

17) , #V>T?, S 2 0 fc^VsT^ffi-fbWaSftS^afc^oT^fcMtt^ 

10 tttt^OfflR^ffiacDW'jeSJp**}-??***^ (S 1 8) , *tta^*«HJfc 
{bSnfcS&l fcfc* (S 1 9) . S 2 0 fc*JW*»ftfls:sttt# 

^&<ffc©¥!l5£©^ ««W*S«EftlT^5i^ (S2 1) \ fctfa^** 
@^<b$nfcSM 1 (S2 4) . jl^WififtLTV^ 

(S2 2) , ««#^#B£fcsnfca^i ^nc 

*56WO^-?!»tliS«©ffiffiBWfc*C, ±fBS 1 7 fc*V»T*ltta^©« 
ViT&m^^ffifc b T * *g<& t b T & <fc . 
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*$i_h© 1 0»mfc*^*««^Oth«c«S*©tf 6^€r*«^-r*312:fc«k 

r>'J3X ?=-a.-:7fc£, TU^$nTv^fe©viTn-efe^vi 

> SMb^U n>£JB^£££7W£bV> 0 jgW©3fci8©ft2!S¥£ttx 2 0nm 
£JBV>Sd£'b?TfilT&<&. $?£^<«* 7* h^-f^- CCD, CMO 
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io £> n>kf^-^-2 4^^-r^>citicJ:Dm5K^ J ?©^^i:bT^tt|-r^c: 
#58 BJ & V> T > Bfbtitlft A F M fc 43 V> T tt&BE £ MUjT £ ttT ttfe < 

15 ^±©J;5^> *5fiW©*SfcJ;n^ »SilTJb^fc> 3£«±fcH3t 

. *5BW©^Ssfc«kntf, S«K:@^b£:ntfi&Mfc#^©3Sr. 

25 #^HJ©#^tB|gEgl::J;nfc£, DNAfyy, DNAY-f^D71/ 
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nrzMm^mm-r^nmiz^^x, m^M^o^^m^mmt^ z\t.&-v 

15 Tfet), fc«*©*ftffi2r8s©S#» 3Slctt^y:A 7 W<e©»/jNj&«RTtBT? 

20 ©t«&v> 0 

o 

[HJS^J 1 3 

<mmmwL> 

^M+^S^iALfc^Xf'^Ii (1. 5cmXl. 5 
25 cm) ^fflV^fco 
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<dT 20 S^ft> 

SfTKlftthU^ATpHe. OldHSUfcO. 1M MES (2-(N-Mo 
rpholino)ethanesulfonic acid) gf**I^T> 2 5mM EDC (1-E 
t hy 1-3- (3-d i methyl am inopropy 1) carbodi imide-HCl) §t§litfc. 
5 ^fc^JS^SfflViT, dT 20 (5' -NH 2 -(CH 2 ) ,- (Thymidine 5' -monophosp 

hate) 20 ) &m^xmm d.znu dT 20 / EDcmm) ^it, 

W~ 1 0 O^S 1 5 0 fl 1 ifb. 6 0'C7?6I^M'f >^ri^-bUfeSJ^m 

10 -*iDNA^I^btfcifSTEiiI (Tris-EDTA««8c. IObM Tri 

s,lmM EDTA, pH 7. 8> 0. 5M Iftt h'J f AStO) 4»fcg«tb» JS^M* 

— ( y^y)V^>ym^WS P I 3 8 0 0 NSJBV^ DFMt- H 
Tlil, 5 0 0 nmX 5 0 0 n mCUISIibL 

Si*Sft-*W*fcdAn-FAM (5' -5-Carboxy- fluorescein- 
20 (CH 2 ) 6 -(2' -deoxyadenosine 5' -monophosphate) 20 ) Sr^ffl Ufc„ ££>d 
A 20 -FAM$TEiffii«ilUfc (20pmo 1 / H 1) . #** 1 0 
0^5 1 5 0/i l$dT 20 S^bI«tiTl/fc. 1*#IW«* «dA 20 
-FAM***TE«<lf«TiSfe^l»*8b, SK^TEiftttltt, JK^ 

25 H5lt ±|B^^t < kD^^Ufez:*M^m ; &JM^P^^mm^T-jl^Ufc'fo 
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io «&fc@5tft£*ifc ! kcD-e&£o 

&£JBV*T@^bbtfi: d T 20 td A 20 - F AM©-i6t^*MLfcS« 

15 ^T^^fl'tt^ "fe-f 3— < r >X5/;W>7tt^ttOSP 1 3 8 0 0N#I 

©y7h^x7$ffl^fc. BII^7. 5nm£iS:^U. 5 0nm 2 £(TOtf 

|&^£*lfc3&^T&£ 0 5 0 0 nmX 5 0 0 nmO««T?, SS7. 5 nm^ 

H 9 d T , , S HJlflS t fc3fifi©fif »«f #f* « . h£ 
ftfcfft^-C, *V^*«|iS*n*nfclfc : f'"C»*. 5 0 0 nmX 5 0 0 nm0l« 

m 1 O«05£lbUfcd T 2O tdA 20 -FAM©rl^tA;$MUfcS^ 

25 ©a^HwwfcTfc*. ^v^^*C7> h^nfc^T, m^w^snfctfc 
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TT?££o 5 0 0 nmX 5 0 0 nmO^ H$7. 5 inngl-hOfi^?©!* 

x$>z>z. twmmx^&o 
immm 3 3 
5 <mm^(D^mm<Dmx> 

*UXfl/>«I (1. 5cmXl. 5 cm) \Z&J£7kMttmM&9 0%>m 
(5 0 0mJ/cm 2 ) 1#LT, AjW^->JHSlAlfc. 

<dT 20 (-#ii#T) @^b> 

£-f7jc$Mt^ h U O&Xp H 6 . OlIilLfcO. 1M M E S (2- (N-mor 
tO pholino)ethanesulfonic ac i d) M.WW.&M ^T, 2 5mM EDC(l-eth 
yl-3-(3-dimethyl-aminopropyl) carbodi imide-HCl) feffi.&MMVfco A 
Ki:£iMR£Kd T 20 (5' -NH 2 -(CH t ) 6 - (thymidine 5' -monophosphate)^) 
£JBV>T}£?|£ (1. 3 uM dT 20 /EDCW) £Mb, Z\<Dm®.&& 
U\Z 100*6150/11 SITU, 6 0 6 mffl-f >3r:x^ — 

-*iDNA$@tftl/fci«$TEi«i (Tr i s -EDTAiSIS, 
lOmM Tris, ImM EDTA, pH7. 8, 0. 5 MSIfcT" h U 

20 0 nmX 5 0 0 nmOi^^Il, If ftlfc, 

25 ^) fimmznrco 
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filffllWfe — ^IK^iSt l'dA 20 -FAM (5' -5-carboxy-f luorescein-( 
CH 2 ) 6 -(2' -deoxyadenosine-5' -monophosphate)^) ^ff I'fc. £!Od 
A 20 -FAM§TEiftt}§itfc (20pmol//il) . *m%i 1 0 
0 ^6. 1 5 0 n 1 £ d T 2 oH^SttiTUfc. mm'&. iB*J;fcdA 2 o 
-FAM^I^TEiS^TStiiilfc. 

<-ss-t^ c^^m^-T) 

M£itulEiESc<Z>TEM®?£*T, *^BJ©^T^m^«^i 0 dT 20 @ 
5 0 0 nmX 5 0 0 nmOl^ilU Sl^tUfco 

0i9n jt«B^m^j:D^^ufc-^^ms, ^^j^^mssm^ 

|$9§ C *>0 £B!j W £ T # tc . 

fc«1££> d T 2 o <£: dA 2 o — FAM^5)45— fi £ 1i" A; £ b fcStfist-^tl 

i^S:£ft<E>^«fci. *f^O^^(D^$^|?J 8 nrat^ !li*5, dT 20 

(iU$4. 5nmPi±©^f^lilUfc, ) , Ktl3£#Abfc3MR:fttf dT 
20 tdA 20 - FAM#*£fe&— fi^i^A/^fl^Eic bfc3i?1ftl£33 V*T& 7 . 5 n 

fOlitt, l«$^|ft©iattte:*W-*«t^O«Wf®01iaJ^ 5 0 nm 2 ^±2 
0 0 0 nm 2 ^TilS^Ufc (ia£:£fa©Wttfc*tt*lfe : P©8l»riBj&« 5 0 n 
m 2 ^±2 0 0 0 nm 2 ^T©M£WT&#T£=&fcfclbfco ) « 



WO 2004/092712 



26 



PCT/JP2004/005463 



1) 014OS7l:*^T, ttftt«^ll!«»Ill«i 5 Xtt 6 OXi, Yffl 
S*t % dT l0 *5S:S-**»fRtfdT„tdA !0 -FAM*6ft*** 

©Jg#lfc©0riSB£#* (132 3) o 
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